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THE OBJECTIVE OF the Atlanta area study was to predict the de-
mand for transportation in 1983 and, as an intermediate step, the land
use for the area in the same year. The Atlanta model is not a mathe-
matical model, but rather a series of steps employing judgments based
on empirical analyses.' With models of this form, linkages and feed-
backs are not always explicitly stated.
An overview of the Atlanta procedure is given in Figure 6. The
model begins with the determination of areawide totals for employ-
ment, population, mean family income, and the age distribution of the
population. The next step is the of industrial employment
within the area. Population is allocated to zones as a function of access
to the projected employment locations. On the basis of the population
locations and areawide mean family income, mean family income by
zone is projected judgmentally.
The increment in the housing stock (types of residences)and
changes in housing density are determined on the basis of the popula-
tion allocation, mean family incomes by zone, and assumptions re-
'The papersdescribingthe methodology used for the Atlanta study are vague
inparts.Consultationwiththeprincipalresearchersandtheconsultants
to the project, Hammer, Greene, Suer, and Associates, indicates that the vague-
ness often corresponds to those places where judgmental methods were used
the descriptions of which were too lengthy for inclusion in reports. A good
deal of time has been used attempting to specify and state explicitly the nature
of the judgmental steps.46 Empirical Models of Urban Land Use
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gardingthe form of new housing construction. Then the age distribu-
tion of the population within each zone is determined.
Zonal labor force participation depends upon the age distribution
of the population andthemean family income.
Using income and population distributions, the level of total con-
sumption expenditures by zone is ascertained. The allocation of de-
mand to a particular retail location depends on the transportation
system and the spatial distribution of demand for retail purchases.Atlanta Region 47
It is this combination of factors, along with several other assumptions,
that determines the distribution of retail land use. After the land-use
pattern of the area isdetermined, the transportation requirements
of the new spatial form are derived, based on the physical character-
istics of the area and the economic and demographic characteristics
of its inhabitants.
Allocation by geographic subareas is accomplished in three steps:
(1) allocation to intermediate areas composed of one or more census
tracts; (2) allocation within the intermediate areas tothe census
tracts; and (3) allocation to the zones within each census tract. Three
types of intermediate areas are defined: built-up areas consisting of
those census tracts that are now fully developed and in which it is rea-
sonable to expect a leveling-off or actual decline in population; rural
areas consisting of those census tracts that, according to certain cr1-
teria, are not recommended for population growth; and. expansion
areas consisting of those census tracts that should be expected to re-
ceive the major impact of future population growth.
METHODOLOGY
Population and Employment Projections
Population projections are based on national projections made by the
U.S. Bureau of the Census. It is assumed that the Atlanta area will
continue to share in the nation's population growth at the same rate
as during the 1950—60 period. Of the four census projections of national
population, the one predicting the smallest increase is used. The age
distribution of the population is also estimated on the basis of projected
national distributions.
Employment levels in the Atlanta area are projected by using two
methods, which yield very similar total employment projections. One
method bases the projection on an analysis of past trends and esti-
mates of the future potential of various industry groups, for the
country and for the Atlanta area. The other method links employment
to demographic projections. It predicts future employment by analyz-
ing the sex and age profiles of the projected population and then esti-
mating labor force participation, the resident labor force, unemploy-
ment, and multiple jobholders.
Allocation of Industrial Employment
The employment increment in each of thirteen industry groups is as-
signed to one of four types of employment location. These assign-48 Empirical Models of Urban Land Use
ments are based on an analysis of each group's location orientation.
The four types of employment locations are central places, industrial
districts and parks, population-linked areas, and special areas. Spe-
cial areas include airports and hospitals; their employment is allocated
exogenously. Separate routines are used to allocate those industry
groups assumed to be attracted to the first three area types. The rou-
tine allocating employment attracted to population-linked areas is de-
scribed in the retail land-use section of this report.
Employment in those industries attracted to central places and in-
dustrial districts and parks is allocated to subareas with an algorithm
that ranks industry groups by their preferences, in the base year, for
certain locational factors and subareas by their possession of these
factors. Employment in each industry group is then allocated to those
subareas that most closely satisfy the group's preferences. No method
is specified for handling industrial trade-offs or bidding among groups.
Allocation of Population
The first step in the allocation of population is to assign population to
built-up rural areas on the basisof current urban renewal plans,
planned private projects, probable installation of utility services to
outlying areas, and planning staff recommendations. The remaining
population is assigned to expansion areas by means of the following
formula:
= Pt(AiHiK1)IEm(AmHmKm)
whereis predicted population in tract i,is predicted total popu-
lation, Am is accessibility by auto and transit to employment,2 Hm is
tract holding capacity, Km is an adjustment factor.
Determination of Mean Family Income
The procedure used to estimate the 1983 mean family income by
census zone begins by predicting the 1983 mean family income for
the Atlanta area. The income prediction is derived from the projected
national mean family income by assuming that Atlanta's family income
Construction of an access index involved studying various maps to determine
accessibility and the presence of various other desirable factors. A maximum
value of access of 1.0 was given for the CBD, and values for all other areas used
the CBD as a reference. This ranking system wasclarifiedin a conversation
withMargaret Breland,Chief ofResearch,AtlantaRegionalMetropolitan
Planning Commission, a participant in the study.Atlanta Region 49
will increase slightly, relative to that of the United States. Next, an
average for each county in the area issubjectively determined by
comparing the 1961 and 1983 family distributions and the 1961 in-
come distribution. Estimates of census tract income are based on the
country averages and the socioeconomic characteristics of the popula-
tion anticipated in the tract, taking into account housing age and
quality, land use, racial occupancy, and other relevant factors. The
zone incomes are computed by rating each zone within the tract rela-
five to the tract average. The rating is based on anticipated develop-
ment characteristics.
Housing and Residential Density
Population estimates and the mean family income in each zone,
along with some assumptions about the future composition of the hous-
ing stock in the region, permit estimation of type of housing units and
residential density in each zone. Analysis of data on the Atlanta hous-
ing market led to the assumptions that (1) the number of persons
per housing unit would decline over the period; (2) housing units in
multifamily structures would be about 35 per cent of all new resi-
dential construction over the period;. (3) housing units in high-rise
structures would be about 10 per cent of all new multifamily struc-
tures; (4) all new residential construction in the built-up area would
be of the multifamily types; and (5) the trend toward a higher propor-
tion of multifamily construction in suburban areas would continue.
The increment of housing units in each zone is obtained by com-
paring projected and base-year population, then adjusting the stock to
meet the increased demand. The normal vacancy rate for new housing
is assumed to be 3 per cent. Residential densities, supplied by local
planning agencies, are applied to the housing inventory to calculate
the increment in net residential acreage.
To review this procedure: Changes in demand are estimated from
changes in population between 1961 and 1983 for each zone; the
form of the new units is determined by assumptions regarding new con-
struction; total housing stock is obtained by adjusting for average
vacancy rates; and, finally, residential acreage for each zone is esti-
mated.
Allocation of the Labor Force
An analysis of the 1961 labor force was undertaken to determine the
effect of socioeconomic characteristics on labor force participation50 Empirical Models o/ Urban Land Use
rates. The factors tested include the age distribution, mean family in-
come, andracialcharacteristics of the zones. The age distribution and
mean family income were found to have a effect on partici-
pation rates. The procedure used to determine labor force participation
takes account of these factors.
The distribution of the labor force to zones is accomplished in a
two-step process. First, the spatial age distribution of the population
is projected. Then, on the basis of the age distribution and mean fam-
ily income for each zone, each zone's labor force is estimated.
The age distribution of the noninstitutional1983 population for
each zone is projected on the basis of assumptions about differential
population gains among the counties. The four outer counties are as-
sumed to receive more than proportional increases in the younger age
groups. Fulton County is assumed to contain a larger proportion of
people over eighteen years of age. A study of the 1961 age distribution
in each tract zone yielded sixty-eight age distributions depending on
income, race, and housing characteristics. The 1983 zonal age dis-.
tributions are projected by matching forecast zone characteristics with
the sixty-eight age distributions. The most significant change affecting
the age distribution between 1961 and 1983 is the spread of multi-
family housing to suburban zones.
Labor force participants in the fourteen—nineteen and twenty—sixty-
four age groups are distributed to zones in proportion to each zone's
share of metropolitan population in the same age classes. This age
grouping is made to take account of the higher variance of the four-
teen—nineteen-year-old group's participation rates. The sum of the la-
bor force participants for each zone in these two age groups is then
adjusted by an income factor. This yields an estimate of the number
of labor force participants in each zone.
Retail Land Use
As a last step, the model forecasts space requirements for the retail
trade sector and the allocation of this space in the area. Sales totals,
instead of employment, are used to compute space requirements. Total
area retail sales are estimated from the population and income pro-
jections. It is assumed that there will be no change in proportion of
retail sales made to nonresidents of the area. The ratio of convenience
goods to total expenditure is projected on the basis of the 1958—63
trend.
Retail sales are judginentally distributed to the five counties withinAtlanta Region 51
the study area. It is assumed that the CBD's share of retail sales will
decline, but that dollar sales will increase at a reasonable rate. Residual
sales (i.e., those not allocated to the CBD) are allocated to the out-
lying counties on the basis of their purchasing power and existing and
anticipated retail facilities.
The projected retail sales are converted to total space requirements.
A space performance or need level is assigned to each major retail
group in each county to estimate overall space additions.3 The alloca-
tion of retail space to tracts and zones is made on a judgmental basis.
Location of comparison-goods space involves subjectively locating ma-
jor regional shopping centers and estimating their overall size. The re-
maining comparison-goods space isdistributed to locations on the
basis of major street placements. Convenience-goods store space is
distributed on the basis of population changes and certain judgmental
factors.
These projections of retail floor space are then converted into sales
by tract and zone using sales-space ratios. These ratios are a function
of store type—convenience or shopper—and are varied among the
tracts in an unspecified manner.
OVERVIEW
Clearly it is questionable to view the distribution of population and
the assignment of housing type as a sequential rather than a simul-
taneous process. It can be strongly argued that the two decisions are
not independent. For example, a family might prefer to live consid-
erably nearer to the city if it is to live in a multifamily dwelling.
The model does make some provision for increasing densities in
built-up areas by assuming construction of only multifamily structures
in these zones. It does not, by contrast, formally consider the effects
of filtering and demolition on the housing stock.
In determining the location of industry, the Atlanta model con-
siders the locational characteristics of all—rather than only the re-
cently moving—firms. As will be discussed more extensively in Chapter
9, this method introduces biases that tend to perpetuate the historical
locational pattern.
space performance level refers to the sales-land ratio, which depends
on operational characteristics (i.e., the degree of self-service sales in the estab-
lishment) and other factors causing space to be more efficiently utilized. These
were projected by the consultants to the projects.52 Empirical Models of Urban Land Use
Atlanta's heavy reliance on judgments also suggests possible diffi-
culties. These judgments may result in forecasts of land use that are
quite good, given present information. In a continuing planning pro-
gram, however, itis very important to introduce new information
over time. Without careful specification of the basis for judgment
(a difficult and rarely accomplished task) it is not clear how new in-
formation can be introduced or properly used. The problem of in-
corporating new information is exacerbated as new personnel, unfa-
miliar with the informal judgment bases of the model, join the planning
staff. In short, a more formal and more specified procedure would
facilitate the incorporation of new people and new information into
the planning process.